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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a communication system for 
setting and updating proper alternative routes in the standard network 
system of a 3rd GPP and for eliminating effectively generations of the 
congestions, to provide a determining method for the alternative routes, 
and to provide a recording medium for recording therein the determining 
program of the alternative routes. 

SOLUTION: In the communication system, a connection managing node 
for monitoring traffics on a communication network and for controlling 
its communication routes has a traffic-information monitoring means and 
has a means for communicating traffic-informations to the external. 
Also, each SGSN for relaying informations between each GGSN of an 
external gateway and each user terminal has a means for monitoring . 
cost-metric informations in a public land mobile network and has a cost- 
metric-information communicating means for notifying cost-metric- 
information tables to external nodes. Further, each user terminal has an 
information-table receiving means for acquiring therefrom the 
informations of the notified states of the communication network from 
external nodes and has a communication-route controlling means for 
deciding optimum communication routes based on the acquired 

informations and for connecting each user terminal with the optimum communication routes. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Communication system characterized by performing a setup and updating of a communication link of a 
suitable alternative route, and preventing generating of congestion by supervising the traffic on a communication 
network and having the connection management node which controls the communication path in the 
communication system of GPRS. 

[Claim 2] Said connection management node is communication system according to claim 1 characterized by 
having a traffic information monitor means to acquire the condition of the traffic on a communication network, 
and the traffic information means of communications which notifies a traffic information table to an external 
node. 

[Claim 3] Communication system according to claim 2 characterized by having a cost metric information monitor 
means by which GGSN which is the gateway which performs an internetwork connection with an external packet 
data network, and SGSN which relays between user terminals acquire the information on cost metric in a public 
land-mobile network, and the cost metric information means of communications which notifies a cost metric 
information table to an external node. 

[Claim 4] Said user terminal is communication system according to claim 3 characterized by having an 
information table receiving means to acquire the information on the condition of the communication network 
notified from an external node, and a communication link path control means to judge the communication path 
optimal based on said acquired information, and to connect with the optimal communication path concerned. 
[Claim 5] Said traffic information table on which said information table receiving means is notified from said 
connection management node, Said cost metric information table notified from said SGSN is acquired. Said 
communication link path control means It is the communication path good path cost is indicated to be in said 
cost metric information table. And communication system according to claim 4 characterized by receiving the 
connection by judging a communication path with the best traffic as said optimal communication path in said 
traffic information table, and specifying connection with the optimal communication path concerned to said 
SGSN. 

[Claim 6] Said user terminal is communication system according to claim 4 or 5 characterized by acquiring the 
information on the condition of a current communication network, judging the communication path optimal based 
on said acquired information, and switching connection to the optimal communication path concerned when it 
becomes a handover during a communication link. 

[Claim 7] Said SGSN is the communication system of any one publication of claim 3 to claim 6 characterized by 
to have a means receive said traffic information table notified from said connection management node, and a 
means are the communication path good path cost is indicated to be in said cost metric-information table, and 
judges a communication path with the best traffic as optimal communication path in said traffic information table, 
and connect said users user terminal to the optimal communication path concerned. 

[Claim 8] In RNC which relays the communication link between said SGSN(s) and said user terminals Said traffic 
information table notified from said connection management node, A means to acquire said cost metric 
information table notified from said SGSN, It is the communication path good path cost is indicated to be in said 
cost metric information table. And communication system of any one publication of claim 3 to claim 7 
characterized by having a means to judge a communication path with the best traffic as optimal communication 
path in said traffic information table, and to connect said user s user terminal to the optimal communication path 
concerned. 

[Claim 9] Said connection management node is the communication system of any one publication of claim 1 to 
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claim 8 characterized by having a communication link path control means to judge the optimal communication 
path of the call in to a user s user terminal, and to notify said call in according to the optimal communication 
path concerned. 

[Claim 10] When the call in from the outside to a users user terminal occurs, said connection management node 
Buffer the data packet concerned, and with reference to said traffic information table, choose good GGSN of 
traffic and it connects. Said cost metric information table which detected SGSN to which location registration of 
the user terminal concerned was carried out from HLR through the GGSN concerned, acquired said cost metric 
information table of an up link from the SGSN concerned, and was acquired, It connects with said GGSN which 
judged the optimal communication path with reference to said traffic information table, and was judged as 
optimal communication path. By connecting with said SGSN which carried out location registration of the user 
terminal concerned, connecting with the user terminal concerned from the SGSN concerned, and transmitting 
said call in from the GGSN concerned Communication system of any one publication of claim 3 to claim 8 
characterized by having a communication link path control means to judge the optimal communication path of 
the call in to said user terminal, and to notify said call in according to the optimal communication path 
concerned. 

[Claim 11] When the call in from the outside to a users user terminal occurs, said connection management node 
Buffer the data packet concerned, and with reference to said traffic information table, choose good GGSN of 
traffic and it connects. SGSN to which location registration of the user terminal concerned was carried out from 
HLR through the GGSN concerned is detected. Communication system of any one publication of claim 3 to claim 
8 characterized by having a communication link path control means to connect with said SGSN which carried out 
location registration of the user terminal concerned, to connect with the user terminal concerned from the 
SGSN concerned, and to transmit said call in from the GGSN concerned. 

[Claim 12] Said user terminal is the communication system of any one publication of claim 1 to claim 11 
characterized by having allocation of a global IP address. 

[Claim 13] The traffic information table which is transmitted in the communication terminal of the communication 
system of GPRS from the connection management node which supervises the traffic on a communication 
network and in which showing the condition of the traffic on a communication network, An information table 
receiving means to receive each of the cost metric information table showing the cost metric condition of a 
public land-mobile network which is transmitted from SGSN, The communication terminal characterized by 
judging the communication path optimal based on said acquired information, having a communication link path 
control means to connect with the optimal communication path concerned, performing a setup and updating of a 
communication link of a suitable alternative route, and preventing generating of congestion. 
[Claim 14] Said communication link path control means is a communication terminal according to claim 13 
characterized by receiving the connection by being the communication path good path cost is indicated to be in 
said cost metric information table, and judging a communication path with the best traffic as said optimal 
communication path in said traffic information table, and specifying connection with the optimal communication 
path concerned to said SGSN. 

[Claim 15] The communication terminal according to claim 13 or 14 characterized by acquiring the information 
on the condition of a current communication network, judging the communication path optimal based on said 
acquired information, and switching connection to the optimal communication path concerned when it becomes a 
handover during a communication link. 

[Claim 16] The communication terminal of any one publication of claim 13 to claim 15 characterized by having 
allocation of a global IP address. 

[Claim 17] The step from which the connection management node which it had in order to supervise the traffic 
on a communication network and to control the communication path in the alternative route solution approach of 
GPRS acquires the condition of the traffic on a communication network, GGSN which is the gateway which is 
equipped with the step which notifies a traffic information table to an external node, and performs an 
internetwork connection with an external packet data network, The step from which SGSN which relays between 
user terminals acquires the information on cost metric in a public land-mobile network, Said traffic information 
table on which it has the step which notifies a cost metric information table to an external node, and said user 
terminal is notified from said connection management node, The step which acquires said cost metric 
information table notified from said SGSN, The step with which are the communication path good path cost is 
indicated to be in said cost metric information table, and traffic judges a good communication path as said 
optimal communication path most in said traffic information table to be, The alternative route solution approach 
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characterized by having the step which specifies connection with the optimal communication path concerned to 
said SGSN, and connecting with said judged optimal communication path. 

[Claim 18] Said user terminal is the alternative route solution approach according to claim 17 characterized by 
having the step which acquires the information on the condition of a current communication network, judges the 
communication path optimal based on said acquired information, and switches connection to the optimal 
communication path concerned when it becomes a handover during a communication link. 

[Claim 19] Said connection management node is the alternative route solution approach according to claim 17 or 
18 characterized by having the step which judges the optimal communication path of the call in to a users user 
terminal, and notifies said call in according to the optimal communication path concerned. 

[Claim 20] The step which buffers the data packet concerned when the call in from the outside to a user s user 
terminal generates said connection management node, The step which chooses good GGSN of traffic and 
connects with reference to said traffic information table, The step which detects SGSN to which location 
registration of the user terminal concerned was carried out from HLR through the GGSN concerned. The step 
which acquires said cost metric information table of an up link from the SGSN concerned, Said acquired cost 
metric information table and the step which judges the optimal communication path with reference to said traffic 
information table, The step linked to said GGSN judged as optimal communication path, The step which connects 
the user terminal concerned to said SGSN which carried out location registration from the GGSN concerned, 
The alternative route solution approach according to claim 17 or 18 characterized by having the step which 
connects with the user terminal concerned from the SGSN concerned, and transmits said call in, judging the 
optimal communication path of the call in to said user terminal, and notifying said call in according to the optimal 
communication path concerned. 

[Claim 21] The step which buffers the data packet concerned when the call in from the outside to a users user 
terminal generates said connection management node, The step which chooses good GGSN of traffic and 
connects with reference to said traffic information table, The step which detects SGSN to which location 
registration of the user terminal concerned was carried out from HLR through the GGSN concerned, The 
alternative route solution approach according to claim 17 or 18 characterized by having the step which connects 
the user terminal concerned to said SGSN which carried out location registration from the GGSN concerned, 
and the step which connects with the user terminal concerned from the SGSN concerned, and transmits said 
call in. 

[Claim 22] In the record medium which recorded the alternative route solution program which solves the 
alternative route of GPRS by controlling a computer The step from which the connection management node 
which it had in order to supervise the traffic on a communication network and to control the communication path 
acquires the condition of the traffic on a communication network, GGSN which is the gateway which is equipped 
with the step which notifies a traffic information table to an external node, and performs an internetwork 
connection with an external packet data network. The step from which SGSN which relays between user 
terminals acquires the information on cost metric in a public land-mobile network, Said traffic information table 
on which it has the step which notifies a cost metric information table to an external node, and said user 
terminal is notified from said connection management node. The step which acquires said cost metric 
information table notified from said SGSN, The step with which are the communication path good path cost is 
indicated to be in said cost metric information table, and traffic judges a communication path [ zero / good ] as 
said optimal communication path most in said traffic information table to be, The record medium which recorded 
the alternative route solution program which can be read by computer characterized by having the step which 
specifies connection with the optimal communication path concerned to said SGSN, and connecting with said 
judged optimal communication path. 

[Claim 23] Said user terminal is a record medium which acquires the information on the condition of the present 
communication network, judges the communication path optimal based on said acquired information, and is 
characterized by having the step which switches connection to the optimal communication path concerned when 
it becomes a handover during a communication link and which recorded the alternative route solution program 
which can be read by computer according to claim 22. 

[Claim 24] Said connection management node is a record medium which judges the optimal communication path 
of the call in to a users user terminal, and is characterized by having the step which notifies said call in 
according to the optimal communication path concerned and which recorded the alternative route solution 
program which can be read by computer according to claim 22 or 23. 

[Claim 25] The step which buffers the data packet concerned when the call in from the outside to a user s user 
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terminal generates said connection management node, The step which chooses good GGSN of traffic and 
connects with reference to said traffic information table, The step which detects SGSN to which location 
registration of the user terminal concerned was carried out from HLR through the GGSN concerned, The step 
which acquires said cost metric information table of an up link from the SGSN concerned, Said acquired cost 
metric information table and the step which judges the optimal communication path with reference to said traffic 
information table, The step linked to said GGSN judged as optimal communication path, The step which connects 
the user terminal concerned to said SGSN which carried out location registration from the GGSN concerned. It 
has the step which connects with the user terminal concerned from the SGSN concerned, and transmits said 
call in. The record medium which judges the optimal communication path of the call in to said user terminal, and 
is characterized by notifying said call in according to the optimal communication path concerned and which 
recorded the alternative route solution program which can be read by computer according to claim 22 or 23. 
[Claim 26] The step which buffers the data packet concerned when the call in from the outside to a users user 
terminal generates said connection management node, The step which chooses good GGSN of traffic and 
connects with reference to said traffic information table, The step which detects SGSN to which location 
registration of the user terminal concerned was carried out from HLR through the GGSN concerned, The step 
which connects the user terminal concerned to said SGSN which carried out location registration from the 
GGSN concerned, The record medium which is characterized by having the step which connects with the user 
terminal concerned from the SGSN concerned, and transmits said call in and which recorded the alternative 
route solution program which can be read by computer according to claim 22 or 23. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the communication system which solves the problem of the 
alternative route in third generation mobile communication system GPRS (General Packet Radio Service: general 
packet radio service), and congestion especially, its alternative route solution approach, and the record medium 
which recorded the alternative route solution program about use of IP network (Internet Protocol Network) by 
mobile communications. 
[0002] 

[Description of the Prior Art] A general packet radio service (General Packet Radio Service:GPRS) is a packet 
switching service which used as backbone the GSM (global systemfor mobile communication) network which is 
the digital cellular system of a GSM standard. 

[0003] Moreover, there is the conventional technique indicated by JP.2000-201 172,A in the communication 
system by the general packet radio service (GPRS). 

[0004] As main nodes which constitute the communication network of a general packet radio service, there are 
two kinds of nodes called SGSN (Serving GPRS Support Node) and GGSN (Gateway GPRS Support Node). 
These SGSN(s) and GGSN relay the communication link between a users user terminal (a communication 
terminal, Mobile Station:MS) and a communication link place. 

[0005] Drawing 9 is the block diagram showing the configuration of the communication system by the 
conventional general packet radio service (GPRS). 

[0006] SGSN40a performs a data transfer with user-terminal (MS)20a and GGSN60 in the public land-mobile 
network (Public Land Mobile NetworkPLMN) 100. That is, SGSN40a adjusts the call of the up link (Uplink) from 
the wireless network control unit (Radio Network Controller:RNC) 30 which is a subordinate's node, and 
distributes the call of the down link (Downlink) from GGSN60 to the wireless network control unit 30 conversely. 
SGSN40a performs the packet transfer by tunneling (Tunneling) between GGSN(s)60. 

[0007] Moreover, it is the thing of one communication link service area under a certain mobile communication 
entrepreneur jurisdiction in the public land-mobile network (Public Land Mobile NetworkPLMN) 100 here. 
[0008] Moreover, SGSN40a has always received the subscriber information copy of data which HLR (Home 
Location Register home location register)50 has. Here, HLR50 is the database of subscriber information 
(registration positional information, accounting information, etc.), and the copy of data is transmitted to 
SGSN40a etc. 

[0009] GGSN60 performs an internetwork connection with an external packet data network. That is, GGSN60 is 
the gateway (Gateway) for adjusting the call of the up link from SGSN40a which is a subordinate's node, and 
accessing external IP network etc. GGSN60 stretches the tunnel (Tunnel) to SGSN40a to the call of a down link. 

[0010] In addition, the network of the access place of GGSN60 is used as the IP network (Internet Protocol 
Network) 200 in drawing 9 . Moreover, GGSN with which the IP network 200 side is equipped shall be called an 
access point (Access Point:AP) 61 in this specification. 
[0011] 

[Problem(s) to be Solved by the Invention] However, there was a trouble which is described below in the 
communication link by the conventional general packet radio service mentioned above. 

[001 2] By the specification of the general packet radio service which is a packet-switching wireless system in 
the mobile communication technology of the third generation, the gate function with IP network (Internet 
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Protocol Network) is collected by GGSN. For this reason, especially in the former, there was a trouble that the 
congestion in the node of GGSN tends to happen. 

[0013] D rawing_10 is drawing for explaining a switch of the communication path by the conventional general 
packet radio service (GPRS). 

[0014] In the public land-mobile network 100, two or more places are equipped with SGSN40a or GGSN60, and 
each of the node is shown as the 1st and 2nd ... and the n-th ... here. Preventing generating of congestion etc. 
and realizing a suitable communication link is called for by switching the communication path corresponding to 
the communication link traffic in the current positions and each of these nodes of user-terminal 20a of a user. 
[0015] That is, the congestion according [ GGSN60 which performs access to IP network ] to the up link (Uplink) 
traffic from user-terminal 20a tends to happen. 

[0016] In drawing 10 , the user has started the communication link from user-terminal 20a in the location shown 
by the dotted line first. Therefore, it connects with the 1st access point 61 of the 1SCSN40a from user-terminal 
20a then 1st GGSN60, and the IP network 200 at the time of communication link initiation. 

[0017] When accessing the Internet with a cellular phone, in case a terminal transmits an IP packet, an access 
point name (Access Point Name:APN) must be specified. Based on an access point name, the connection place 
GGSN address will be determined in SGSN, and the connection place GGSN will be determined in a user terminal 
(MS) as a matter of fact in this way. 

[0018] However, it moves, as a user is shown in an arrow head, and after SGSN which communicates with user- 
terminal 20a is changed into (** n) SGSN40a, in the former, GGSN will go via 1st GGSN60 at the time of the 
first connection, without being changed. 

[0019] Thus, when user-terminal 20a repeats a handover and moves greatly, in order to continue using the 
access point set up at the time of the first connection to the communicative last, it will be obliged to the 
roundabout root. Moreover, each has not necessarily contracted the equivalent load and traffic tends to 
concentrate each GGSN on specific GGSN. 

[0020] For example, as for the path of the communication link from the user terminal after migration, in drawing 
10 , it is desirable that it is connectable with not only 1st same GGSN60 as the time of connection initiation but 
** (n) GGSN 60 near (** n) SGSN40a and GGSN with little other traffic. 

[0021] In addition to this, there are "requirements over the IMT-2000 network evolution" (Shingaku Giho SSE 
2000-36) by NTT DoCoMo Network Lab in the conventional technique for canceling the congestion of the 
conventional GGSN. Solving the congestion of GGSN is proposed by ** which constitutes new IP network which 
unified the network and IP network of the general packet radio service method base from this Shingaku Giho's 
SSE 2000-36 conventional technique. 

[0022] However, solving the congestion of GGSN and the problem of a detour of a communication path is called 
for, without needing a new network system with the network system of the criterion of 3GPP (3 rd Generation 
Partnership Project). 

[0023] The 1st purpose of this invention is offering the communication system which solves the fault of the 
above-mentioned conventional technique, performs a setup and updating of a suitable alternative route to the 
node GGSN which has a gate function in the general packet radio service which is third generation mobile 
communication system, and cancels generating of the congestion effectively, its alternative route solution 
approach, and the record medium which recorded the alternative route solution program. 

[0024] The 2nd purpose of this invention is offering the communication system which cancels the congestion of 
GGSN efficiently, its alternative route solution approach, and the record medium which recorded the alternative 
route solution program in the network system of the criterion of 3GPP. 
[0025] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the communication system 
of GPRS, by supervising the traffic on a communication network and having the connection management node 
which controls the communication path, the communication system of this invention performs a setup and 
updating of a communication link of a suitable alternative route, and is characterized by preventing generating of 
congestion. 

[0026] In the communication system of this invention, a connection management node Acquire the condition of 
the traffic on a communication network and the condition is notified to the node of the exteriors, such as a user 
terminal. SGSN which relays between GGSN and user terminals acquires the information on cost metric in a 
public land-mobile network, and the information is notified to external nodes, such as a user terminal. A user 
terminal The information on the condition of the communication network notified from an external node is 
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acquired, and the communication path optimal based on the acquired information is judged, and it connects with 
the optimal communication path concerned. It enables this to prevent effectively generating of the congestion in 
specific GGSN with much traffic. 

[0027] It is characterized by equipping the communication system of this invention of claim 2 with a traffic 
information monitor means by which said connection management node acquires the condition of the traffic on a 
communication network, and the traffic information means of communications which notifies a traffic information 
table to an external node. 

[0028] Communication system of this invention of claim 3 is characterized by having a cost metric information 
monitor means by which GGSN which is the gateway which performs an internetwork connection with an 
external packet data network, and SGSN which relays between user terminals acquire the information on cost 
metric in a public land-mobile network, and the cost metric information means of communications which notifies 
a cost metric information table to an external node. 

[0029] In the communication system of this invention, SGSN supervises the cost metric condition in a public 
land-mobile network with a cost metric information monitor means. Since the cost metric information table 
showing the information by cost metric information means of communications can be notified to an external 
node, In the various nodes on a communication network, the information on a cost metric condition can come to 
hand easily, and it becomes easy in each node side to process selection of the communication path based on 
the newest cost metric condition etc. 

[0030] It is characterized by having the communication link path control means which said user terminal judges 
the communication path optimal based on said acquired information to be an information table receiving means 
to acquire the information on the condition of the communication network notified from an external node, and 
the communication system of this invention of claim 4 connects to the optimal communication path concerned. 
[0031] In a user terminal, the communication system of this invention can acquire the traffic information table 
notified from a connection management node by the information table receiving means, and the cost metric 
information table notified from SGSN, and with the communication link path control means in a user terminal, can 
judge the communication path optimal based on the information on each [ these ] table, and can connect it to 
the optimal communication path concerned. 

[0032] The communication system of this invention of claim 5 said information table receiving means Said traffic 
information table notified from said connection management node and said cost metric information table notified 
from said SGSN are acquired. Said communication link path control means It is the communication path good 
path cost is indicated to be in said cost metric information table. And it is characterized by receiving the 
connection by judging a communication path with the best traffic as said optimal communication path in said 
traffic information table, and specifying connection with the optimal communication path concerned to said 
SGSN. 

[0033] In selection of a communication path, since the communication system of this invention chooses the 
good path of traffic from those selected communication paths after choosing the communication path good path 
cost is first indicated to be in a cost metric information table, it can choose small GGSN60 of relative traffic 
within limits which seldom change path cost to the best path by this approach. 

[0034] When said user terminal becomes a handover during a communication link, the communication system of 
this invention of claim 6 acquires the information on the condition of a current communication network, and 
judges the communication path optimal based on said acquired information, and it is characterized by switching 
connection to the optimal communication path concerned. 

[0035] In a user terminal, at the time of generating of a handover, the communication system of this invention 
can obtain the information on the condition of the newest network automatically, can judge the optimal 
communication path, and can switch connection to the optimal communication path concerned. 
[0036] It is characterized by having a means by which said SGSN(s) are a means to receive said traffic 
information table notified from said connection management node, and a communication path good path cost is 
indicated to be in said cost metric information table, and judge a communication path with the best traffic as 
optimal communication path in said traffic information table, and the communication system of this invention of 
claim 7 connects said user 1 s user terminal to the optimal communication path concerned. 

[0037] The communication system of this invention can judge the optimal communication path with which a user 
terminal communicates, and can be connected to the SGSN side. 

[0038] In RNC from which the communication system of this invention of claim 8 relays the communication link 
between said SGSN(s) and said user terminals Said traffic information table notified from said connection 





management node, A means to acquire said cost metric information table notified from said SGSN, It is the 
communication path good path cost is indicated to be in said cost metric information table. And in said traffic 
information table, a communication path with the best traffic is judged as optimal communication path, and it is 
characterized by having a means to connect said users user terminal to the optimal communication path 
concerned. 

[0039] The communication system of this invention can judge the optimal communication path with which a user 
terminal communicates, and can be connected to the RNC side. 

[0040] The communication system of this invention of claim 9 judges a communication path with the call in 
optimal [ said connection management node ] to a users user terminal, and it is characterized by having a 
communication link path control means to notify said call in according to the optimal communication path 
concerned. 

[0041] The communication system of this invention can judge the optimal communication path of the call in to a 
user terminal by the connection management node, and it can be made it to carry out a call in to a user terminal 
according to this optimal communication path. 

[0042] The communication system of this invention of claim 10 said connection management node When the call 
in from the outside to a users user terminal occurs, the data packet concerned is buffered. With reference to 
said traffic information table, choose good GGSN of traffic and it connects. Said cost metric information table 
which detected SGSN to which location registration of the user terminal concerned was carried out from HLR 
through the GGSN concerned, acquired said cost metric information table of an up link from the SGSN 
concerned, and was acquired, It connects with said GGSN which judged the optimal communication path with 
reference to said traffic information table, and was judged as optimal communication path. By connecting with 
said SGSN which carried out location registration of the user terminal concerned, connecting with the user 
terminal concerned from the SGSN concerned, and transmitting said call in from the GGSN concerned The 
optimal communication path of the call in to said user terminal is judged, and it is characterized by having a 
communication link path control means to notify said call in according to the optimal communication path 
concerned. 

[0043] A connection management node can communicate with the various nodes on a communication network, 
can judge the optimal communication path of the call in to a user terminal based on the information on the 
network which acquired and acquired the information on the newest network, and can make the communication 
system of this invention it carry out a call in to a user terminal according to this optimal communication path. 
[0044] The communication system of this invention of claim 11 said connection management node When the call 
in from the outside to a user s user terminal occurs, the data packet concerned is buffered. With reference to 
said traffic information table, choose good GGSN of traffic and it connects. SGSN to which location registration 
of the user terminal concerned was carried out from HLR through the GGSN concerned is detected. It is 
characterized by having a communication link path control means to connect with said SGSN which carried out 
location registration of the user terminal concerned, to connect with the user terminal concerned from the 
SGSN concerned, and to transmit said call in from the GGSN concerned. 

[0045] A connection management node can communicate with the various nodes on a communication network 
simpler, can judge the optimal communication path of the call in to a user terminal based on the information on 
the network which acquired and acquired the information on the newest network, and can make the 
communication system of this invention it carry out a call in to a user terminal according to this optimal 
communication path. 

[0046] Communication system of this invention of claim 12 is characterized by equipping said user terminal with 
allocation of a global IP address. 

[0047] Since the communication system of this invention is equipped with allocation of a global IP address in a 
user terminal, it can perform connection with a user terminal from an external node with the method which 
specifies this assigned global IP address. 

[0048] The communication terminal of this invention of claim 13 is set to the communication terminal of the 
communication system of GPRS. The traffic information table which is transmitted from the connection 
management node which supervises the traffic on a communication network and in which showing the condition 
of the traffic on a communication network, An information table receiving means to receive each of the cost 
metric information table showing the cost metric condition of a public land-mobile network which is transmitted 
from SGSN, The communication path optimal based on said acquired information is judged, it has a 
communication link path control means to connect with the optimal communication path concerned, a setup and 




updating of a communication link of a suitable alternative route are performed, and it is characterized by 
preventing generating of congestion. 

[0049] In the communication terminal of this invention, the notice of the traffic condition from the connection 
management node which supervises the condition of the traffic on a communication network is received, the 
notice of the information on cost metric in the public land-mobile network from SGSN which relays between 
GGSN and user terminals is received, the communication path optimal based on such acquired information is 
judged, and it connects with the optimal communication path concerned. It enables this to prevent effectively 
generating of the congestion in specific GGSN with much traffic. 

[0050] It is characterized by receiving the connection by said communication link path control means' being a 
communication path good path cost is indicated to be in said cost metric information table, and the 
communication terminal of this invention of claim 14 judging a communication path with the best traffic as said 
optimal communication path in said traffic information table, and specifying connection with the optimal 
communication path concerned to said SGSN. 

[0051] When it becomes a handover during a communication link, the communication terminal of this invention of 
claim 15 acquires the information on the condition of a current communication network, judges the 
communication path optimal based on said acquired information, and is characterized by switching connection to 
the optimal communication path concerned. 

[0052] The communication terminal of this invention of claim 16 is characterized by having allocation of a global 
IP address. 

[0053] The alternative route solution approach of this invention of claim 17 The step from which the connection 
management node which it had in order to supervise the traffic on a communication network and to control the 
communication path in the alternative route solution approach of GPRS acquires the condition of the traffic on a 
communication network, GGSN which is the gateway which is equipped with the step which notifies a traffic 
information table to an external node, and performs an internetwork connection with an external packet data 
network, The step from which SGSN which relays between user terminals acquires the information on cost 
metric in a public land-mobile network, Said traffic information table on which it has the step which notifies a 
cost metric information table to an external node, and said user terminal is notified from said connection 
management node, The step which acquires said cost metric information table notified from said SGSN, The step 
with which are the communication path good path cost is indicated to be in said cost metric information table, 
and traffic judges a good communication path as said optimal communication path most in said traffic information 
table to be, It has the step which specifies connection with the optimal communication path concerned to said 
SGSN, and is characterized by connecting with said judged optimal communication path. 

[0054] In SGSN which acquires the condition of the traffic on a communication network, notifies the condition to 
the node of the exteriors, such as a user terminal, in a connection management node by the alternative route 
solution approach of this invention, and relays between GGSN and user terminals Acquire the information on 
cost metric in a public land-mobile network, and notify the information to external nodes, such as a user 
terminal, and a user terminal acquires the information on the condition of the communication network notified 
from an external node. The communication path optimal based on the acquired information is judged, and it 
connects with the optimal communication path concerned. It enables this to prevent effectively generating of the 
congestion in specific GGSN with much traffic. 

[0055] When said user terminal becomes a handover during a communication link, the alternative route solution 
approach of this invention of claim 18 acquires the information on the condition of a current communication 
network, and judges the communication path optimal based on said acquired information, and it is characterized 
by having the step which switches connection to the optimal communication path concerned. 
[0056] The alternative route solution approach of this invention of claim 19 judges a communication path with 
the call in optimal [ said connection management node ] to a user s user terminal, and it is characterized by 
having the step which notifies said call in according to the optimal communication path concerned. 
[0057] The alternative route solution approach of this invention of claim 20 The step which buffers the data 
packet concerned when the call in from the outside to a users user terminal generates said connection 
management node, The step which chooses good GGSN of traffic and connects with reference to said traffic 
information table, The step which detects SGSN to which location registration of the user terminal concerned 
was carried out from HLR through the GGSN concerned, The step which acquires said cost metric information 
table of an up link from the SGSN concerned, Said acquired cost metric information table and the step which 
judges the optimal communication path with reference to said traffic information table, The step linked to said 
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GGSN judged as optimal communication path. The step which connects the user terminal concerned to said 
SGSN which carried out location registration from the GGSN concerned, It has the step which connects with the 
user terminal concerned from the SGSN concerned, and transmits said call in, the optimal communication path 
of the call in to said user terminal is judged, and it is characterized by notifying said call in according to the 
optimal communication path concerned. 

[0058] The alternative route solution approach of this invention of claim 21 The step which buffers the data 
packet concerned when the call in from the outside to a users user terminal generates said connection 
management node, The step which chooses good GGSN of traffic and connects with reference to said traffic 
information table, The step which detects SGSN to which location registration of the user terminal concerned 
was carried out from HLR through the GGSN concerned, It is characterized by having the step which connects 
the user terminal concerned to said SGSN which carried out location registration from the GGSN concerned, 
and the step which connects with the user terminal concerned from the SGSN concerned, and transmits said 
call in. 

[0059] The record medium which recorded the alternative route solution program which can be read by 
computer of this invention of claim 22 In the record medium which recorded the alternative route solution 
program which solves the alternative route of GPRS by controlling a computer The step from which the 
connection management node which it had in order to supervise the traffic on a communication network and to 
control the communication path acquires the condition of the traffic on a communication network, GGSN which 
is the gateway which is equipped with the step which notifies a traffic information table to an external node, and 
performs an internetwork connection with an external packet data network, The step from which SGSN which 
relays between user terminals acquires the information on cost metric in a public land-mobile network, Said 
traffic information table on which it has the step which notifies a cost metric information table to an external 
node, and said user terminal is notified from said connection management node, The step which acquires said 
cost metric information table notified from said SGSN, The step with which are the communication path good 
path cost is indicated to be in said cost metric information table, and traffic judges a communication path 
[ zero / good ] as said optimal communication path most in said traffic information table to be, It has the step 
which specifies connection with the optimal communication path concerned to said SGSN, and is characterized 
by connecting with said judged optimal communication path. 
[0060] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail with 
reference to a drawing. Moreover, in the communication system of this invention, prevention of congestion, a 
dissolution, a setup of a suitable alternative route, etc. are processed, without separating to the standard 
specification for 3GPP (3 rd Generation Partnership Project). 

[0061] Drawing 1 is the block diagram showing the configuration of the communication system by the gestalt of 
operation of the 1st of this invention. Communication system of this invention is characterized by introducing 
the connection management node 10 which carries out unitary management of the traffic condition of each 
GGSN60, as shown in drawing 1 . 

[0062] Drawing 2 is the block diagram showing the user terminal 20 of the gestalt of this operation, and the 
configuration of SGSN40, and d rawing 3 is the block diagram showing the configuration of the connection 
management node 10 of the gestalt of this operation. 

[0063] If drawing 2 is referred to, the user terminal 20 (communication terminal) of the gestalt of this operation 
will be equipped with the exterior, the communications department 21 which performs radio, the information table 
receive section 22 which acquires an information table from SGSN40 or the connection management node 10, 
and the communication link path control section 23 which chooses the optimal communication path of an up link 
(Uplink) based on the acquired information table, and performs the communication link. Moreover, a user terminal 
20 is equipped with a global IP address, and receives the connection from the outside by the IP address. 
[0064] Moreover, SGSN40 of the gestalt of this operation is equipped with the communications department 41 
which controls the communication link between a user terminal 20 or other nodes, the cost metric information 
storage section 42 which records a cost metric information table, the cost metric information Monitoring 
Department 43 which manages the information on cost metric and updates the data of the cost metric 
information storage section 42 at any time to the latest information, and the notice section 44 of cost metric 
information which notifies the data of a cost metric information table to user-terminal 20 grade. In addition, 
especially the characteristic function in this invention shall be displayed, and it shall also have the function of 
others with which the regular-user terminal 20 and SGSN40 should be equipped here. 
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[0065] When drawing 3 is referred to, the connection management node 10 of the gestalt of this operation The 
communications department 1 1 which communicates among other nodes, and the traffic information storage 
section 12 which records a traffic information table, With the traffic information Monitoring Department 13 which 
supervises the traffic of each GGSN60 and updates the data of the traffic information storage section 12 at any 
time to the newest information It has the notice section 14 of traffic information which notifies a traffic 
information table to a user terminal 20, and the communication link path control section 1 5 which chooses the 
optimal communication path of a down link (Downlink) based on various kinds of information tables. 
[0066] The traffic administration connection management node 10 of GGSN is installed in each Internet Service 
Provider (Internet Service ProvidenlSP) of every, and manages the users communication path. This connection 
management node 10 has always managed the traffic of GGSN60, and is equipped with the traffic information 
table {Tx} on which the traffic in that time put in order and table-ized the access point name (Access Point 
NameiAPN) in little sequence. 

[0067] Here, an access point name is the name of the access point 61 to IP network which must be specified in 
case a user terminal 20 is call origination, and points out the character string divided with "." Drawing 4 is 
drawing showing an example of the traffic information table {Tx} of the gestalt of this operation. Here, the name 
of each access point 61 is indicated to be APNk (k= 1, 2, ...). For example, the name of the 11th access point is 
indicated to be APN1 1. Moreover, in drawing 4 , the number of octets (octet) of the processed packet shows the 
traffic of each GGSN60. 

[0068] Moreover, the connection management node 10 broadcasts a traffic information table a fixed period 
towards all the user terminals 20. That is, to a user terminal 20, the newest traffic information table is always 
notified from the connection management node 10, and the traffic information on each GGSN60 can be 
dynamically acquired to it 

[0069] In addition, although a user terminal 20 specifies the new access point 61 that it mentions later for the 
information from the connection management node 10 at origin, if it is under jurisdiction of a different Internet 
Service Provider even if the adjoining access point 61 is the access point 61 with little traffic, it cannot be 
switched to this. That is, only the access point 61 which can be used from the user terminal 20 concerned is the 
object of a switch of connection. 

[0070] For this reason, for example, the connection management node 10 of the gestalt of this operation is good 
also as what it has for every Internet Service Provider for a switch of connection of that user. Moreover, it is 
good also as that to which in the case of the Internet access only by the cellular phone an Internet Service 
Provider and a mobile communication entrepreneur can also consider as the same contractor, and install the 
connection management node 10 for every entrepreneur in this case. Moreover, of course, it is possible similarly 
to manage a switch of connection of the user of two or more Internet Service Providers according to an 
individual for every Internet Service Provider by one connection management node (again one set) 10. 
[0071] SGSN-GGSN — between — a path — optimization — GGSN — 60 — a subordinate — a call — 
junction — carrying out — a node — SGSN — 40 — SGSN-GGSN — between — an up link (Uplink) — a path 

— hop — a number (= cost) — being small — sequence — arranging — having had — connection — the point 

— an access point — a name — a table (cost metric information table) — { — Cx — } — k (k= 1, 2, ...) — 
creating . 

[0072] A cost metric information table extends the routing table in the conventional SGSN, and always updates 
it based on routing information. Moreover, a cost metric information table is set to each SGSN40 at a proper, 
and is saved in the SGSN40. Drawing 5 is drawing showing an example of the cost metric information table {Cx} k 
of the gestalt of this operation. Here, the suffix with the bottom shows the strike metric information table which 
each SGSN40 manages, for example, the cost metric information table of 3rd SGSN40 is indicated to be 3. 
[0073] Here, selection processing of the communication path of the communication system by the gestalt of this 
operation is explained. Drawing 6 is a flow chart for explaining selection processing of the communication path of 
the call origination from the user terminal 20 of a communication link of the gestalt of this operation. 
[0074] The user terminal 20 which is moving can always receive a traffic information table {Tx} from the 
connection management node 10 (step 601). Furthermore, the cost metric information table {Cx} k is received 
from SGSN (for example, ** SGSN 40 (k)) of a registration place at the time of location registration (step 602). 
[0075] When location registration is carried out to SGSN40 from which a user terminal 20 moves and differs, a 
cost metric information table will be inevitably updated by the new thing (that is, 1 is updated by 2). (it moves to 
2nd SGSN40 from 1st SGSN40) 

[0076] And a user terminal 20 determines optimal GGSN60 based on a traffic information table and a cost metric 
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information table (step 603). 

[0077] As the selection approach of optimal GGSN60 here, the approach described below, for example is 
possible. First, paying attention to the access point name ranked as the high order in a cost metric information 
table, all the things that are within the constant value "D" as which the cost difference with the top thing was 
determined beforehand are extracted. Next, the traffic in each access point is investigated by searching the 
extracted access point name from a traffic information table. And while being extracted, the condition of current 
traffic determines the best access point as a connection (GGSN60 corresponding to [ again ] access point 
concerned) place. 

[0078] In this method, since the problem of an alternative route is not solved when the value of constant value 
"D" is set up greatly, constant value "D" is set as a small suitable value. By this approach, path cost can 
choose small GGSN60 of relative traffic within limits which seldom change to the best path. 
[0079] Here, based on this selection approach, drawing 4 and the procedure which chooses the optimal access 
point (GGSN corresponding to [ again ] this) from each table of drawing 5 are explained. 

[0080] First, a user terminal 20 extracts an access point name from a cost metric information table to that of 
drawing 5 which received. Here, the above-mentioned constant value is set to (D= 300 (octet)). Then, APN1, 
APN2, and APN3 which fulfill the conditions within 300 (octet) (= D) from APN1 the best path cost is indicated 
to be are extracted. 

[0081] Then, if the traffic of each extracted access point is searched from the traffic information table of 
drawing 4 , it is shown that traffic has least APN2. thereby, a user terminal 20 chooses this 2nd access point as 
a connection place — it comes out. 

[0082] If it returns to explanation of the flow chart of drawing 6 , a user terminal 20 will specify a connection 
place Internet Service Provider with the access point name first at the time of the call origination, and will 
transmit a packet to SGSN40 (step 604). 

[0083] In SGSN40, a subscriber profile is collated, Network ID is added behind an access point name character 
string, and it is GGSN. An IP address is obtained. In this way, a user terminal 20 can be connected to GGSN60 
corresponding to the access point name specified first (step 605). 

[0084] Moreover, whenever it performs similarly also at the time of a handover (Handover), a user moves and 
selection processing of GGSN [ more than ] serves as a handover, it performs table retrieval, and it switches to 
a new access point. 

[0085] Next, in order to explain actuation of the gestalt of this operation to a detail more, the example in each 
case of the case of the call origination from a user terminal 20 and the case of a call in is explained. 
[0086] In the case of the call origination from a user terminal 20, it explains with reference to the block diagram 
of drawing 1 , and the flow chart of drawing 6 . When the first communication link is started first, a user terminal 
20 is in the location of a broken line. 

[0087] At this time, a user terminal 20 is seen greatly, is in the control area of 1st SGSN40, switches on a power 
source here, and performs location registration (Attach) to 1st SGSN40. In 1st SGSN40, based on routing 
information, the cost metric information table which put the access point name in order is always updated by the 
cost metric small sequence to each GGSN60, and is recorded on it. 

[0088] A user terminal 20 receives a cost metric information table from 1st SGSN40 at the time of location 
registration here (step 602), and writes it in own MM context (or other record media). MM context (Mobility 
Managementcontext) is a subscriber data used as the specification of a general packet radio service here, and it 
is saved at a user terminal 20 or SGSN40 at the time of location registration. 

[0089] Moreover, the traffic information table which put the access point name in order is always broadcast by 
the small sequence of the traffic in GGSN60 from the connection management node 10 at the user terminal 20, 
and this is received (step 601). 

[0090] When a user terminal 20 carries out call origination all over this 1st SGSN40 control area and starts a 
communication link first here, all the things that are within the constant value "D" as which the cost difference 
with the top thing was first determined beforehand paying attention to the access point name ranked as the high 
order in the cost metric information table are extracted. Next, the extracted access point name is searched from 
a traffic information table, the access point where traffic is the best is chosen as a connection place (step 603), 
and it connects with this (steps 604 and 605). 

[0091] That is, by the selection approach of the access point of this example, priority is given to cost metric 
information over traffic information, and GGSN60 can be chosen and it can connect so that relative traffic may 
become small in the range which does not change out of path cost. 
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[0092] In the example of drawing 1 , the user terminal 20 chose the 1st access point 61 60 t i.e., the 1st GGSN t 
as an access point at the time of the first connection, and has connected at it. 

[0093] Next, processing of the handover at the time of moving, while the user terminal 20 had continued the 
communication link, and moving to the location (inside of (** n) SGSN40 control area) of a continuous line is 
explained. The user terminal 20 of the gestalt of this operation performs table retrieval like the approach by 
which explanation was given [ above-mentioned ] whenever the user moved and it became a handover, and 
switches to a new access point. 

[0094] a user terminal — 20 — the current position — moving — until — packet communication — ** — 
simultaneous — paging area — it is — Routeing Area (routing area: RA) — several — a time — straddling — 
— the — whenever — being new — location registration (Routing Area Update: routing area update) — 
the following — explaining — — ( — n — ) — SGSN — 40 — a case — the same — carrying out — . 
[0095] If a user terminal 20 goes into Routeing Area in (** n) SGSN40 control area, it will overwrite a cost 
metric information table peculiar to (n) SGSN 40 like processing of the above-mentioned location registration 
at MMcontext of reception and self at the time of Routing Area Update. 

[0096] Moreover, the traffic information table is still broadcast by the user terminal 20 from the connection 
management node 10, and the newest traffic information table can be referred to to it. 

[0097] A user terminal 20 extracts the access point name of the high order of a cost metric information table 
from a traffic information table, searches a traffic information table further and switches connection to the 
access point of the extracted inside where traffic is the best. In the example of drawing 1 , the 3rd access point 
61 60, i.e., the 3rd GGSN, was chosen for the access point, and connection is switched to this. 
[0098] If processing of the above switch is performed, the new communication path shown by the continuous 
line of drawing 1 can press down cost metric small farther than the communication path at the time of 
connecting with the same access point from the time of the call origination shown in drawing 10 in conventional. 
Furthermore, rather than other nearby GGSN(s), traffic and congestion can choose small GGSN and can 
connect. 

[0099] In the above procedure, the communication system of the gestalt of this operation can establish the 
connection of an up link and a down link. 

[0100] The processing in the case of carrying out a call in to a user terminal 20 is explained from the time of the 
call in to a user terminal 20, next the exterior. Drawing 7 and drawing 8 are a block diagram for explaining the call 
in to the user terminal 20 of the gestalt of this operation, and a flow chart. Moreover, the user terminal 20 here 
is equipped with a global IP address. 

[0101] First, the down link packet which makes the IP address of a user terminal 20 the destination surely goes 
via the connection management node 10, just before arriving at the gate (GGSN60). When a packet reaches the 
connection management node 10 (step 801), a data packet is buffered in the connection management node 10 
for a while. 

[0102] And with reference to the traffic information table of each GGSN60 with which oneself is equipped, the 
connection management node 10 chooses GGSN60 with little traffic, connects, and accesses HLR50 (step 802). 
In the example of drawing 7 , 3rd GGSN60 was chosen and it has connected. 

[0103] For this 3rd selected GGSN60, with reference to the subscriber information table of HLR50, a user 
terminal 20 is location registration SGSN based on the IP address (destination address) of a destination terminal. 
An IP address is detected (step 803). In the example of drawing 7 , location registration of the user terminal 20 
is carried out to 2nd SGSN40. 

[0104] in this 2nd SGSN40, since it has the cost metric information table of the up link from 2nd SGSN40 
concerned that is, — from a user terminal 20, 2nd SGSN40 concerned is accessed from 3rd GGSN60, and that 
cost metric information table is acquired (step 804). The cost metric information table obtained here is 
transmitted to the connection management node 10. 

[0105] In the connection management node 10, the optimal communication path is chosen based on the acquired 
cost metric information table and the traffic information table with which oneself is equipped like selection 
processing of the communication path by the user terminal 20 explained above (step 805). 

[0106] As the selection approach of this optimal communication path, for example, the access point name of the 
high order of a cost metric information table is extracted like the above-mentioned approach, the traffic of this 
extracted access point is searched from a traffic information table, and the approach the condition of traffic 
chooses the best thing as an access place in the extracted access point etc. is possible. 

[0107] in addition, the reason which has adopted the approach of referring to the table of the up link instead of a 
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down link, in this example — every — the cost metric information table of the down link between GGSN-SGSN 
— every — by the technique by which GGSN60 creates and the connection management node 10 pumps 
information out of all these GGSN60, it is because effectiveness is very bad. Here, the almost same 
effectiveness as the case where the table of a down link is referred to is acquired only by referring to one 
GGSN60 by referring to the table of an up link. 

[0108] In the example of drawing 7 p as GGSN of this optimal connection place, 2nd GGSN60 was chosen and it 
has connected. And using the SGSN40 address information obtained in previous step 803, from 2nd GGSN60, it 
connects with 2nd SGSN40 which is carrying out location registration of a users user terminal 20, and connects 
with a users user terminal 20 further (step 806). 

[0109] However, the global IP address must also be assigned to the migration user terminal 20 in this case of a 
series of. 

[0110] The connection of an up link and a down link is established in the above procedure. 

[01 1 1] Moreover, processing of the handover after carrying out a call in to a user terminal 20 can be changed to 
a user-terminal 20 side by choosing the optimal communication path, as explained at the time of the call 
origination from the previous user terminal 20. 

[0112] As mentioned above, as explained, without separating from the network system of the criterion of 3GPP, 
the communication system of the gestalt of this operation can realize a setup and updating of a suitable 
alternative route, and can cancel generating of the congestion effectively. 

[0113] Next, the gestalt of other operations of the communication system of this invention is explained. 
[0114] In the gestalt of the 1st operation, although the traffic information table used for the decision of the 
gestalt connection place GGSN60 of other operations of the call origination procedure from a user terminal 20 
was a method with which it is always notified from the connection management node 10, and a user terminal 20 
receives this, it is not necessary to restrict it to this method. For example, the gestalt which asks the 
connection management node 10 from a user terminal 20 each time, and acquires a traffic information table in 
the case of the call origination from a user terminal 20 is also possible. 

[01 15] As explained to the gestalt point of other operations of the call-in procedure to a user terminal 20, the 
connection management node 10 has accessed HLR50 through GGSN60, in order to know the location of the 
user terminal 20 of a communications partner. It is thought that many GGSN(s)60 which access at this time are 
generated also when the same as that of GGSN60 of the optimal communication path determined next 
Furthermore, in the example of previous drawing 8 , both-way signaling between GGSN-HLR and between 
GGSN-SGSN has occurred. 

[0116] For this reason, in order to make high-speed connection, the gestalt which does not include the 
procedure of optimization of a communication path is also effective for the procedure of transmission of the 
packet of a down link. The connection management node 10 is connected only to GGSN60 chosen only with 
reference to the traffic information table. That is, here When SGSN40 which is carrying out location registration 
of a users user terminal 20 with reference to HLR50 is detected A data packet is immediately transmitted to a 
user terminal 20 through GGSN60 concerned and detected SGSN40, without not acquiring a cost metric 
information table but switching to optimal GGSN60. 

[0117] Although the communication link path control section 15 of the connection management node 10 which 
was shown at drawing 3 in the case of the gestalt of this operation chooses GGSN60 based on a traffic 
information table of the beginning (step 802 of drawing 8 ), it connects with a user terminal 20 as it is, without 
choosing 2nd GGSN60 (step 805 of drawing 8 ), and it transmits the packet of a down link. 

[01 18] Even if small GGSN of congestion is chosen, by the path of a large detour of the number of hop between 
SGSN-GGSN having been chosen, the communication path chosen by gestalt optimization of the operation 
which sets up QoS (quality of service) freely will require more communication link cost, and cannot be said as a 
suitable alternative route. 

[0119] For this reason, in the communication system of this invention, as explained in the gestalt of previous 
operation of the 1st Within the limits first specified beforehand from cost metric of the top access point of the 
cost metric table {Cx} k (with the gestalt of the 1st operation) The access point located in the high order of 
within the limits to "D" =300 (octet) was chosen, and the communication path is chosen from the inside with 
reference to a traffic condition following this. The good access point where cost metric falls within the range set 
up beforehand by this can be chosen. 

[0120] Moreover, communicative QoS can be freely set up by specifying the value of "D" which specifies the 
range of cost metric. 
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[0121] That is, in the communication system of the gestalt of this operation, a communication link entrepreneur 
shall set up the value of "D" based on a contract with a user, or each user shall do the setup freely, and desired 
QoS realizes a communication link. For example, it is good to set "D" as passing along an alternative route 
comparatively greatly in a tolerant user. On the contrary, although a throughput is large when the user who 
wants to use a short communication path sets up "D" small, high service of "peak throughput class" can be 
received in the QoS specification of GPRS with the small number of hop. 

[01 22] In order for the gestalt user terminal 20 of the operation which judges the optimal path by RNC30 or 
SGSN40 to receive the traffic information table {Tx} from the connection management node 10, it is necessary 
to use radio between a base station and a user terminal 20. However, use of radio will need many wireless 
resources. 

[0123] For this reason, in the gestalt of the 1st operation, the gestalt of the operation which makes optimal 
judgment processing of a communication path which was being performed by the user terminal 20 RNC(s) and 
the base stations other than user-terminal 20, a router, and the thing further performed by SGSN etc. can also 
realize an efficient communication link 

[0124] In the gestalt of this operation, it is realizable by using the proxy (proxy) function to make RNC, SGSN, 
etc. act for the optimal judgment processing of a communication path in the user terminal 20 explained 
previously etc. That is, when a user terminal 20 serves as a power source "ON" and performs location 
registration, it acts for processing of the user terminals 20, such as selection of a connection place access 
point, by the proxy node side after assignment of its proxy node (proxy node). Moreover, in the gestalt of this 
operation, when the node which judges the optimal communication path is not SGSN, SGSN transmits a cost 
metric table to the node similarly. 

[0125] If it transmits to proxy nodes, such as RNC and SGSN, it will be enough and it will become unnecessary 
thereby, to notify a traffic information table {Tx} even to a user terminal 20 in the communication system of the 
gestalt of this operation. 

[0126] Furthermore, in the gestalt of each above-mentioned implementation, although the both sides of routing 
processing of the call origination from a user terminal 20 and routing processing of the call in of the call in to a 
user terminal 20 were performed, the gestalt which carries out only one side of these routing processings is 
possible similarly. 

[0127] In addition, that the communication system of the gestalt of each above-mentioned implementation and 
this invention of each example realizes the traffic information Monitoring Department 13, the function of 
communication link path control section 15 grade, the function of the communication link path control section 23 
grade in a user terminal 20, and the other functions in the connection management node 10 in hardware can 
realize a computer program equipped with each function in being loaded to the memory of computer processing 
equipment as natural. This computer program is stored in the record media 80 and 90 of a magnetic disk, and 
semiconductor memory and others. And it is loaded to computer processing equipment from the record medium, 
and each function mentioned above is realized by controlling actuation of computer processing equipment. 
[0128] Although the gestalt and example of desirable operation were given above and this invention was 
explained, this invention is not necessarily limited to the gestalt and example of the above-mentioned 
implementation, can deform within the limits of the technical thought variously, and can be carried out. 
[0129] 

[Effect of the Invention] Many problems at the time of a mobile Internet access can be solved without 
separating by introducing a connection management node newly to the standard specification for 3GPP (3 rd 
Generation Partnership Project) according to the communication system of this invention, as explained above. 
[0130] That is, neither the non-effectiveness which bypasses a detour since it surely goes via the same access 
point also when the terminal under communication link which was the conventional trouble moves greatly, nor 
traffic of each GGSN can be distributed, but the trouble that congestion occurs frequently in specific GGSN with 
much traffic can be canceled. 

[0131] moreover, the thing for which this system is adopted — the alternative route problem and congestion 
problem of a packet of an arrival-and-departure call — being cancelable — moreover, every — since the traffic 
of GGSN is managed by the independent connection management node, it does not require the load more than 
before for other standard nodes for 3GPP (3 rd Generation Partnership Project) 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the block diagram showing the configuration of the communication system by the gestalt of 
operation of the 1 st of this invention. 

[Drawing 2] It is the block diagram showing the user terminal of the gestalt of operation of the 1st of this 
invention, and the configuration of SGSN. 

[Drawing 3] It is the block diagram showing the configuration of the 1st of the connection management node of 
the gestalt of operation of this invention. 

[Drawing 4] It is drawing showing an example of the traffic information table {Tx} of the gestalt of operation of 
the 1st of this invention. 

[Drawing 5] It is drawing showing an example of the cost metric information table {Cx} k of the gestalt of 
operation of the 1 st of this invention. 

[Drawing 6] It is a flow chart for explaining selection processing of the communication path of the call origination 
from the user terminal of the gestalt of operation of the 1st of this invention. 

[Drawing 7] It is a block diagram for explaining the call in to the user terminal of the gestalt of operation of the 

I st of this invention. 

[Drawing 8] It is a flow chart for explaining selection processing of the communication path of the call in to the 
user terminal of the gestalt of operation of the 1st of this invention. 

[Drawing 9] It is the block diagram showing the configuration of the communication system by the conventional 
general packet radio service (GPRS). 

[Drawing 10] It is drawing for explaining a switch of the communication path by the conventional general packet 

radio service (GPRS). 

[Description of Notations] 

10 Connection Management Node 

I I Communications Department 

1 2 Traffic Information Storage Section 

13 Traffic Information Monitoring Department 

14 Notice Section of Traffic Information 

15 Communication Link Path Control Section 

20 User Terminal 

21 Communications Department 

22 Information Table Receive Section 

23 Communication Link Path Control Section 

30 Wireless Network Control Unit (Radio Network ControllerRNC) 

40 SGSN(Serving GPRS Support Node) 

41 Communications Department 

42 Cost Metric Information Storage Section 

43 Cost Metric Information Monitoring Department 

44 Notice Section of Cost Metric Information 

50 HLR (Home Location Register: Home Location Register) 

60 GGSN(Gateway GPRS Support Node) 

61 Access Point (Access PointAP) 
80 90 Record medium 
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100 Public Land-Mobile Network (Public Land Mobile NetworkPLMN) 
200 IP Network (Internet Protocol Network) 
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